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Abstract: Taste stimuli play vital role in the life of honey bees. Sensory structures observed on tongue of the 
honey bees with the help of Scanning electron microscopy (SEM) have become an important tool in analyzing 
honey bee biodiversity which offers an advanced diagnostic tool to study honey bee biogeography and determine 
adaptive variations to native flora. Tongue of honey bees present a high geographic variability in regard to the 
floral resources visited by the bees. The present study has determined to determine differences in the tongue of 
open-nesting bees by scanning electron microscopy of Apis dorsata and Apis florea. The two bees showed distinct 
morphological variations with respect to the lapping and sucking apparatus. It was observed that the ridges on the 
proximal region exhibited rough surface on A.dorsata whereas spinous in case of A.florea.  Moreover, the 
arrangement of hair in the middle part of the tongue also differed in the two species. The shape of flabellum differed 
in the two species reason being the influence of native flora. It was observed that the shape of flabellum was oval in 
A.dorsata whereas in A.florea it was triangular. These differences indicated for the role of native flora and honey bee 
biodiversity. 
Keywords: Apis dorsata, Apis florea, Scanning electron microscopy (SEM), Tongue 
INTRODUCTION  
The mouth parts of honey bee are adapted for chewing
-lapping. They consist of paired mandibles or jaws 
attached on the sides of the head and proboscis or 
tongue, made up of the maxillae and the labium. The 
mandible and labium are of chewing type. Moreover, 
the mandibles are used in molding the wax. The maxillae 
and labium are developed into a series of flattened 
elongate structures to form a proboscis (Winston, 
1987). The glossa of labium is greatly elongated, 
clothed with hair and terminates in a small rounded 
lobe, the flabellum forming a flexible spoon (Michener 
and Brooks, 1984). The tongue can be moved from 
side to side or withdrawn deeply into the head. It is 
deeply grooved on its posterior face from the flabellum 
to the base. Scanning electron microscopy (SEM) has 
been used to strengthen studies on biodiversity. 
Whitehead and Larsen (1976) used light and electron 
microscope to describe sensilla located on the mouth 
parts, antenna and distal segments of the forelegs. 
Kumar et al. (2014) performed SEM studies on 
tongue of cavity-nesting bees- A. cerana and A. mellifera 
and found significant differences in the spinous processes 
and the flabellum of the tongue. In the present investigations, 
SEM studies of the tongue of open-nesting species A. 
dorsata and A. florea were undertaken to illustrate 
their three regions- proximal region, middle region 
and flabellum. 
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MATERIALS AND METHODS  
Study area and sample collection 
Two open-nesting species- A. dorsata F. and A. 
florea F. were taken for the present study. A. dorsata 
was collected while foraging on flowers in Botanical 
garden, Panjab University, Chandigarh while A. florea 
was collected from nests located in hedges and bushes 
in Panjab University Campus.  
Scanning electron microscopy  
Preservation: The collected material of A. dorsata and 
A. florea was preserved in 70% alcohol and the protocol 
of Bozolla and Russell (1999) was followed.  
Preparation of material for scanning electron 
microscopy: The tongue was carefully excised from 
the freshly collected worker bees of Apis florea and A. 
dorsata. These were then washed with phosphate 
buffer. The samples were fixed in 5% gluteraldehyde 
for 2 hrs. Subsequently these were washed with phosphate 
buffer 2 to 3 times and then dehydrated through graded 
series of acetone and dried in a critical point drier. 
Dehydrated samples were mounted on slides in the 
desired orientation with the help of double side adhesive 
tape under binocular microscope. The samples were 
attached in such a way that they became visible from 
all sides. The stubs were placed inside the sputter for 
gold coating to overcome the problem of “charging” 
and “beam damage”. The sputtered specimens were 
examined in Jeol JS-6100 scanning electron microscope 
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operated at an acceleration voltage of 10 KV at Regional 
sophisticated instrumentation centre, Panjab University, 
Chandigarh. The results of scanning were preserved as 
photographs used in this presentation. 
RESULTS 
Apis dorsata : The tongue of honey bees showed 3 
regions- proximal, middle grooved region and distal 
spoon shaped flabellum (Figs. 1 and 2).  
Apis dorsata: The proximal region possessed distinct 
pattern of ridges bearing spinous structures which gave 
rough surface to this region. In A. dorsata, the middle 
part was grooved and possessed rows of spines along 
the groove showing uneven arrangement of spines 
around the sucking plate. The spines were broad at the 
base and pointed towards the tip (Fig. 3). The shape of 
the flabellum was oval in A. dorsata (Fig. 4). The distal 
end of flabellum was fringed with row of two types of 
branched processes. Majority of these were straight 
proximally and branched only at distal end. A few 
were much longer, bearing a regular series of lateral 
spinous structures (Figs. 4a and 4b).  
Apis florea: The proximal region of A. florea was 
equipped with distinct pattern of ridges bearing 
spinous structures. In A. florea, the middle part was 
grooved and possessed rows of hair converging towards 
the centre. The arrangement of hair differed. Two rows 
of hairs converged towards the center from margins. In 
the middle part, hairs were broad at the base with  
tapering end and a few also showed a small branch. 
The middle region showed sharp, spinous hair like 
structures. The hairs were broad at the base with tapering 
ends. Two rows of long unbranched hair converged 
towards the center forming sucking siphon (Fig. 5). 
The distal end was bearing the fluid absorbing organ 
i.e. the flabellum. It was triangular in shape. The margins 
of flabellum had processes which were further divided 
at their tips in a characteristic manner (Fig. 6).  
DISCUSSION  
Galic (1971) had studied the morphology of gustatory 
sensilla by using light microscopy. Whitehead and 
Larsen (1976) found that taste sensilla were present 
on the antenna, mouth parts, tarsus and pretarsus of 
the honey bee. Esslen and Kaissling (1976) performed 
SEM studies on A. mellifera L. and observed gustatory 
sensilla in the form of hair (chaetic sensilla) or pegs 
(basiconic sensilla). Erickson et al. (1986) performed 
the SEM studies on the mouth parts of worker A.  
mellifera. They reported the sensilla and their distribution 
on the labrum, mandibles and maxillae. Ultra structure 
of the tongue was found to be a useful tool in differentiating 
bee populations and as suggested by Mattu and 
Verma (1983 a, b), it is right to assume that this  
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Fig. 1. Tongue of A. dorsata.    Fig 2. Tongue of A. florea (Bar= 100 µm). 
       Fig.4. Flabellum of tongue of A. dorsata  Fig. 3. Higher magnification of middle part of A.dorsata      
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ultramorphology is more influenced by the natural 
flora of a particular ecotype than with its physio-geographic 
parameters. The findings during the present investigations 
are interesting in order that basically in the two open-nesting 
species of Apis, ultrastructural differences were observed 
reflecting variation under the influence of native flora. 
The shape of the flabellum is responsible for the flora 
type and during the present work, the differences in the 
flabellum of two species support a high geographic 
variability related with the floral resources visited by 
the bees (Padilla et al., 2001). Earlier, differences in 
the shape of the sensory structures of tongue of A. 
dorsata F. from Nurpur and Jaipur have been reported 
by Anudeep and Kumar (2012). They reported different 
types of sensilla found on prementum, labial palps, 
galeae and glossa and attributed these to different  
environmental conditions. Kumar et al. (2014) performed 
SEM studies of mouthparts of cavity-nesting bees- A. 
mellifera and A. cerana and observed distinct morphological 
variations with respect to lapping and sucking apparatus. 
By comparing their work with the present observations, 
it was observed that similar pattern of ridges on the 
proximal region in A. dorsata and A. cerana. In A. 
dorsata, the middle part was grooved and possessed 
rows of spines the showing uneven arrangement of 
spines around the sucking plate. On the other hand, 
Kumar et al. (2014) observed that in case of A. cerana 
the middle region formed a sucking siphon. In the present 
work, the shape of the flabellum was oval in A. dorsata 
whereas Kumar et al. (2014) observed that the shape of 
the flabellum was rhomboidal in A. cerana.  
Regarding the A. florea, in the present investigations, 
the proximal region of A.florea was bearing distinct 
pattern of ridges possessing spinous structures. These 
observations were similar to that of A. mellifera by 
Kumar et al. (2014). In A. florea, the middle part was 
grooved and possessed rows of hair converging  
towards the centre. Two rows of long unbranched hair 
converged towards the center forming sucking siphon. 
This sucking siphon was somewhat similar to that of A. 
cerana observed by Kumar et al. (2014). In case of A. 
mellifera, Kumar et al. (2014) observed middle part 
which exhibited irregular arrangement of rows of hair 
along the grooved region. The distal end was bearing 
the fluid absorbing organ i.e. the flabellum. In the  
present investigations, the flabellum in A. florea was 
triangular in shape similar to that observed in A. mellifera 
by Kumar et al. (2014). 
Striking differences were observed in the arrangement 
of hair in the middle region and the shape of flabellum 
of the two species viz., A. dorsata and A. florea 
which might be due to the native flora. By comparing 
the work of Kumar et al. (2014) with the present  
investigations, it was observed that the shape of the 
flabellum in case of A. mellifera and A. florea was 
similar and that of A. dorsata and A. cerana resembled 
each other.  
Conclusion  
The findings during the present investigations revealed 
that the proximal region of the tongue, the ridges 
in A. dorsata gave a rough surface whereas in A. 
florea the surface was spinous. Regarding the 
middle region, the arrangement of hair was different 
in the two species. The flabellum in A. dorsata  
was oval whereas in case of A. florea it was  
triangular. Therefore, these differences in the two 
species account for the variation under the influence of 
native flora. Present SEM studies helped to identify 
characteristic ultrastructural variations observed in the 
different parts of the tongue of the two open-nesting 
species. 
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